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(31) 1 0-5 0 8 0 5 9 

tic^^r^ mm^^-c^ Fis^fc^zv^) '>^nximn(DU^m(D^^ri: 

}''itmxmmmi^j^m^^.^t^ctt)'^'v^^^m^mm^Lh\ mmt^ 

ctf^^v^^^micit. M7mmo)Xommm. Rmmi^x^ccic^ib^ 

nso ^^Li^^mt. Mimm. y°u}^tymm7m. 'r'ry. Rzs-cvf^ 



rl^ilafjul^:. -20°C-140°C. J; ^9 L < f^-20°C-50°C. ii>Jfe^-T-^ L < It-ZOV- 

mu'\i(D^mmi^^(D 5 -5omm%(Dmmxmat^ ctt^x^^o mmm^Dm 



mm^L<itmu (2o°c~25°c) i:^j:c;^mn-^^. mm^mm-^^. 



}£u V iyy yi^X<omfRLrco I^ISr^O.eSmmOUbbelohdel^i^i+WF^cDSchott-Ge 
rate CT 1450/AVS SlOfeSlt^f^ffl LT25.0°CT-^^^rf?§Mt7)»Btr^^iJ^ 

(mm) (Dmmo:>iEmw^\^^xvic^mm^:^^i^mL. WM^nrc^:^ 

-7\lcm^^^Xnrzo scotch™ 810-r-7°Rt;Scotch" 600-r-7°^f$ 



(34) ^mW- 10-508059 

l^JS7^Xnjc28.9ml(Dl,3-v^^^;l/-2- ^^^V^Vi^/y (DM I) RZSUm 

^g3^L/co mnLr::m^(Dmmi^o.9mm%m-^^)\y\£uvi^yy (nmp 

) :&#m.04 

2g (8 . Bramo 1 ) © 2 , 6- (4 , 4' - 7 5 7 7 x r. > Vl 1 , 2-d : 5 , 4-d' ] ^ X :t 4^ 
(DA BO) ]^m.919g (B.SOinmol) cD n ;^ U h fl-MjM^ (PM 
DA) ^ijD^s l9inlO^^N-^f-;Mfni;i;/y^cJ;i9iin?)OtyT-;?r-r-r 

im%(DNUpmimu^m2.2mucxt)mm.Lrco p^m^m (iv) ^25.o°c 

I V^M^bfco 



If g¥ 10-508059 
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(36) 1 0-508059 

^^?^£Pb/co C^D7Y;l/AMm^ 35.6Ksi (0.245GPa) 1.26Msi 

(8.69GPa) tD^i^^w. Rz^md %(Dmmj^jm^^^Lrco 

b/cH':?n250ral^Jg7^Xr3(C84.3gcD^W!j 5 75 F^r§m^i[lPx./t 
o l,3->'^y^;l/^5^VU>>V>60#:a%St/N-7<^;Hi°nU F> (DMI/N 

tmL<Lr^o mTM^^imL. mwL. miiLTct^vy^mmmi^. 11.7 

mlcDDM I /NMP. 3A9mlC0M7kBM (A A) RlfO.UmKD ft -\£^V y(DU 
^^"$1 2 U . ^ -e^l^iP L ^ ^ 7 X tf l^- ^ - ^ § ME -D T 1^ 

W0.030^yf-' (0.762rain) OF^^-71x-F^^;i]b. N 
MP/DM I [1='fC?§lt/t^^Lf^:^^°U75 F^tD4.25%mM^rf ?f ^:^^^X^M± 

^c^LEb/to 7^;i/A^SMtiil'i;Fi^T80°c-ei.5BtrE3i]niab/to ^^^XA^?)7 

^';VA^iJ/b'^L^ ^bTN.MP10%. M7j<l^^63%. m}\t^) -Jy21%^\z.'i^'^ 
nxm^o 7^;l/A^7;V5:i'>A7U-AtcHSL. l^lO^^PMIgL. ^LT 

SMiii^FF^-^^280TT20^^rEgiDiiL. 340°CT2p^Y^iCl^b. :^^1/>T^340°C^C 1 

400°CrcMb. ^LT400°CtC2B#r^{^o/Co 44.1Ksi (0 

.304GPa) O^l^i^t^s 2.33Msi (16.1GPa) ;&t5,l5^J3.6%tDfig^»f>';^. 



(37) 1 0- 5 0 8 0 5 9 

^^mp^Tx/^y|gjt^^/£o ^^-f^y7kmm'^fr^i%mm. mzv thoa 
cj t^.t) xam^y7ii^icmmzi%mmtmmm rHOAc + 

APSJ t^t) Ol^-rnA^^ffll/^T'>x-M;SrXtf>'3-^-±-e^iIf 

. Xti^x-M^^MML:&:^)^o/i r;5:Lj ^^f) o 

^ - T^038#r^^g b T (D500rpinO^^l5-9--r ^ ;VS.t?30#f^^g L T ©SOOOrp 

iii©xtfy9-^^;^^ffli/\ DM i/NMP^'t^ir^^t/c^^yetD^-^ur^ 
(D5mm%mm^^a^~^^±i^:^^y:=^'-hLrzo t'vr^vmmm-^nrc^:^ 

m 2 

Ma _ 

flL 0 0 0 0 

HOAc 0 0 3 0 

HOAc+APS 0 0 0 0 

l^jg7^X3^c50.9inlt7:)N,N-v'^^f-;l/r-fe hr^ F (DMAc) . 20mWh)l 

(T) ^mxLfco xnRnmnr^y^-^mi^rmmi^^'oy^:^^^ 

m^PMc^^-iyLfzo hJ\^:r.y:^^^Lrco mWLrcmUo^mmK. 0.89S«% 
©NMP^^m.aiSg (12.49mmol) C02,6-(4,4' ^ 7 ^^^7 x-;l^)^y VTl 
,2-d:5,4-d']tiX:t4^-9-y-;l/ (DA BO) :&tf3.873g (12.49mniol) CD4,4'-^ 
^iyiyy^jl^mMym (ODPA) :&in^s iOmlo:'-;fEJiDMA cte:J;t)on^O 
^7-T-;&t--r t^m^L/co ^68[J#r«. ^t°U7^ FMr^M^38.2mlO^^#DM 
A c <fc D L /io # ^ nfc iin ^ to 1 7 v-;S:19ml mUm-y^ tf D U iy 



(38) 10-508 0 59 
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(39) 10-508059 

tTo /to imm^m^^^m 4 ic^.to 
m 4 

U :3 y ^ 'J :3 > ^ 

/Xb 100 0 — 0 

HOAc 100 0 -- 0 

HOAc+APS 7 0 12 0 

^»ijl8 

6^>^ (15.24cin) X6-r>^ (15.24cin) . j¥^0.005-^>^ (0.127mm) 0) 

TJly^-^hm^-ff^Xm^^-orCo r^PtO.OlO-ryf- (0.254mni) (DV^^~f 

u-H^fMb. Nj->>~^f-;i/7-feh7^ F (DMAc) ^ic'mrzmmmi3(D 

J\y^=.^L.m^:^^^7.t^hmti^L. ^LXb.b^y^ (13.97cm) (DmuW^Mt 

rES;^ni?^^n. 2o5>r0i^gbT225°cfcMa^n. 225°cjri5^^m/tn. 2o^y^^ 

iDiab. 75^^r^^gbT350°CfcMb. ^ bT350°CJi: 2 fflf^o/Co 



IIBSi^iJl9 

5fF0^^yF\ 5^S:t;7teJ;i90.050'fy^ (1.270mm) 

b. 7\(.^'X:tt^\ r^Vy^-e-f^^. bbl-hiJ^nnx^ycTt-e-rf C 
^^l^-el£^t$-y:feo 32^;l/OTeflon™ ■7;l/:tn;?j-.1<y4^°U x'-r^PiiiM^S^Ccfc 



(40) 10-508059 
D^^^X7°U-b±^C5^^y/^#.;l/:^|gI^L/'Co WO.OSO^yf- (0.762inm) (D 

iiJil^iWM^$n/i 1^5JtD:t°U^^ F7^;l/A (Thermal imide mWd ) 
jl^-^L.yU-L.im^Lrco mm. 015^ (O.aSlmm) ^DTeflon'" 

uti~-t^yt°v^-v^^-fu-h^^i^mL. DUAc^icmmcmmmucD 

jf°U7^ F^^D12.5%?^mWi^DMI4^7-i';PA±^crj1t52L/-::o MII^n/t7^ 
)VL.^^mMmP\Hl:\ 60rt?60^^r^M.b. 225°CT20^^rHlML. 20^^r^:Sr 

^ L T300°c icjjumL^ ^ b T300°c T^eo^^^p^ijoia b fco 

25°C-e27^^r^Mb. 75^^r^^gbT400°C^cML. ^LT400°CJc2P#r^ 

U-dTco ^Al^'C. y ^ jVL.^mUlcni^Lrco y^jVI^i^. 39.0Ksi (0.269GPa 
) (D^m^k-^. 1.29Msi (8.90GPa) :&tf^9.7%OMii^#t;^ 

r^^fO.OlS'l'y^ (0.381mm) F ^ F^f^ffl DM A c ^^^^cr§^^ 

/c^»lJl4(D>t^l; 7 ^ F^OTJC)12.5%mm^^^^i/U;Wt::^^-7X7°U- F± 

icm^LTco y^^iL.^'^Mmmpp^'^^mv'eimmmLrzo y^ii^h^ii^y 

(c30^^r^An. ^j5^i^T><^/-;V-e2[Hi?5t#bfco 7^;VA^7;1/^-'^A71/ 

^LXmMm-mm''^\ 30°C-e27^^P^ML. 455j-r^:^gbT30 



(41) '!^m- 10-508059 

38.8Ksi (0.267GPa) ^D^l^^t^. 1.23Msi (8.49GPa) (D^l^# 

^W!l20 

O.OlO^yf- (0.254mm) OTeflon" 7;l/;e-n;?3-#y.t°U V- F^^-7'>- K 
^^fflb. DMA c^i^cmtt/c^»!jl5c7).t°U7^ F^(D12.5%r§m^MfHf@± 

25^m^'mLZ225VlCj}UmL. 225°CtC20^rt!I{«-^. IS^F^^^LTSOOrjilijP 

y ^ jii^mm(o^/7^rj:y jiy^-y i,m^m<om^ . ^LTWL/iio%N a oh 
7mm^i^7j]y^-^i^±(Dy^j\yj^^y-^;ii^ti'^r)V^-^i^f)'^mio'^n^^ 

7^;I/A{±. 33.8Ksi (0.233GPa) 1.17Msi (8.07GPa) 

B^itjf b/co 7^xn^>j<?gFt:iTio5j^r^?tsPLs yK\^^'^^M^^\^xnr-^^77. 



(42) 10-508059 

mmlcS'T^miChTc-DX. S.lmWBMA c^lcmi^frcZ.dmWMymm (A A) 
il[5f0.010^>f- (0.254mm) F^f^ffl D M A c f^^C^^tj- 

P I B0 7^;VAti. m-^ti^^lZum-V^K). ^bT51.62Ksi (0.356GPa) (D 
^m^M-^. 1.87Msi (12.9GPa) ©51^^14^. J^t>W.9%«iT;;^#t?^^b 

^MM22 

-trh7^F (DMAc) RXJ25m\(Dh )l:Ly (T) ^M^/Co An:&tftHP7^^^ 

o ^rU©^$S^C4.343g (12.69mraol) CD2,6-(4,4' ->>T ^ X >^~7 x::i;l/)^y VTl 
,2-cl:5.4-d']lfX;^-4^-9-y-;P (DA BO) . 0.0035ml (0.038mraol) (Dy:=-V 
X :&m.738g (12.70mmol) ©3,3' ,4.4' -7x:i;l/-r F •^i^^VjJ^^^^^TKJp^ 

(BPDA) ^ilP^. \7 .QmKDm^DMA clc^^ Ctl^(D^/^~^tt^^^ 

/Co 'm^iV(Dm3mm(D&mrm. (iv) »j5£Lfchii?)2.76d 

l/g (NMP. 25. OU 0.2g/dl) "efeofco 
m0.015-ryf- (0.381mm) CD K^^-7V- F^^fflL. DM A c ffJ^c^tj" 



(43) 10-508059 

fco mo?|?i#ttm^L/t^il5. 27.4Ksi(0.189GPa)CD^|?|?ii$. 1.24Msi 

(8.56GPa) (D^mmm. Rxsm4%mm}^Mn^^^Lrco 

75Ksi (0.240GPa) 1.29Msi (8.90GPa) CD?[^#[4^. :&t5^19.8 

W0.020-r>f- (0.508min) O K^^fflL. DM A c Ff^tC^tt 

^L.y\y-U\zm%L. :^l^T245°C-ei0^^r^*Piab. 35^^r^:&gLT350°Ctcin 

y ^ )\^h^mmmmm}¥z2bx\z.2T^fmm (N2/^-i>^^t^^;i/) 

75^^r^^WbT400°CfcMb. •?-bT400°C^C2B#r^f^o/io ^K^^Zy 
h^1§:a\^m\^l.ko y^)\yhli.^ 41.97Ksi (0.290GPa) oy^\&^^ l.BlMsi 
(ll.lGPa) tD^I^^'W. Sit;i^8.7%0^g^ir.#.{W^^bfco 

^SSM23 

mmm22hw\m^^m\^^\^^x^ mAM\,?>-iy^=^)\y-2- 4 



(44) 10-508059 

^^VU>>V> (DM I) . 55.8mim-?^^JV\fuViy/y (NMP) . RZllO 

omi©f;pjiy (T) mmmmy-^-y^'^m^L. ^Lrh^vx-y^^^^Ltz 

0 . 65SM %(DNMF ^#W-r ^ 2 , 6-(4 , 4' -S>T ^ / 7 x ^ > Vll , 
2-d:5,4-d']liX:t4^-9-yWb (DA BO) 10.816g(31 .SSSmmol). 1.110g(5.543 
inraol)04,4'-;t^S/>^T-U>' (ODA) . :&rf8.055g(36.93ramol)0 ti°o^ U 

b^-|ffi7M^ (PMDA) ^M^. 13.1ml(D|i&^f-;l/ti°n'jS>Vy (NM 

p) icx^c-n^o^^y-^-^t-rmtu :r^vr^mmm^mmLrzo ifi 

fj|?§r^^s DM I60{«%]^t;NMP40#:^%C>^g|3-e83.1inl(7)|g^&^'a-tl^i:d; 
^54.65dl/g (NMP. 25.0°C. 0.2g/dl) -e^oiTco 

]^tfNMP4Of*a%^D6.1nil(D|ijttrI^f^^-0^M1^L/co 7mi^X D 7^X3 

r§^^rfr?f^i/i';Hb^^x^^±^co.030^>f- (o.762inin) -ei)ftEb. ^lt 

N2;^->>^^^^;1/) 455j^r^^gbT280''Cte:iin^b. l^QXKlQ'T^mW^^ 2 

05j'PEg^gbT350°CJcijpi?iL. 340°Cfci Bfm^. 400°CT30^^r^ijniab. 
T400°CJC 1 BtP^j*-^. :^^V^-e^rSJC?frSPL/co^«#. NMP/D 

y^;VL.lt. 36.7Ksi (0.0253GPa) O^l^?^^. 2.01Msi (13.9GPa) (D^m^ 
St;i^2.8%tDM^^#t;^^L/to 7^;l/i.ti:36.7Ksi(0.253GPa)tDo'I^I 

^»!124 



(45) i^U^ 1 0-5 0 8 0 5 9 

y (DM I) . 136.5mltDN-^^;l/tfnUi^V> (NMP) . ^^t/lOOinlCD 

y (T) mm{^my^~Y^\mhxm7^Ym:mmmm\.tc. mnbrz 

MU(DmmiC. h)lJ^y^^^m. 0.45%CDNMP^#^t-§2,6-(4,4'-v'^r^ 
7v'^7x^;V)^yy[l,2-d:5,4-d']e'X:t+-9-y-;l/ (DA BO) 22.209g(64. 
57mmol). 4.31g (21 . 53inmol) (D4,4- t^iyiyT:=-Vy (ODA) . Rm8.7Bl 
g (Se.lOmmol) Olfn^U^y b^ZlteTktl^iinx.. 20mlO^jtN-^f-;l/lf n U 

yy (NMP) fcj;f5cti?)®^yv-;&t-r^B^L;rco DMi6of*5i%:^^^ 

NM P40f*»%tD^gPT355.5ml(7)|£^r^^i|!^^C j; 

'cmmmmoD^j^.mm'i^. ^sjsrun-hti, iv=5.5idi/g (nmp. 25.0 

°C. 0.2g/dl) (D\Hm^m^^LXh^rZo 

s L/£4^° U 7 ^ K^fc, DM I 60{*^%Rt5 N M P 40itm% (DU^ms . 8ml 
. Wmmi.^m. ]^tf/3-tl°ni;>'0.23ml^lHtrB^[Cb/toTriT^ijPL/Co ^ 

^mmMmP\HX300W 1 0#r^Mb. :^l/^-e^^^lS^I^T25°CT27^Y^^ 
SL (N2/^-S>^+^^^;I/) . 755tf^^SLT400°C(<:jfjniaL. 400°CT 1 BtP^f^ 
■^s ^(Dmcm\iLrcC t^m^. mnO.OS^yf- (0. 762mm) CDF^^-7^V 
- F^^fflL. NMP/DM I pf5Jcmtt/'d#?)nfc4-°U7^ K^03.8%r§M^ 

38.2Ksi (0.264GPa) (D^m^^~^. 1.42Msi (9.80GPa) 

. Rnm2.2%(Dmm}^jw^^sLr^o 

mmm25 

mmm2Atmmrj:^mxt^vy^mmm^mmLrco mmo.o2o^y^ (0.5 



(46) 10-508059 

OSnrni) t7^K^^-7~V-K^fOTb. DM I /NMP ^imi^fT^it^V 7 ^ m(D 

jll?:$^/c:o ®li^-&/c7'f;l/^^^m^f^irl^tcS#^ 225°CT50^YHlMb 

t#^n/t7Y;VAtt. 41.5Ksi (0.286GPa) 1 .47Msi(10,.lGPa)C» 

m^Um35niim,]i-zyy'^Jl7^hr^}'^ (DMAc) RXlSOmKDhJlJ:. 

y (T) xh'ofz.z.h^m^. %mm\}inws.^\mz.^'o^^')r^Ymmyt 

MMb/to b;Px>;&f/£L/tti. 9.737g(43.23mmol)tD5-7^/-2-(p-7 5 7 
7x:=-;V)^yy":t^-9-y-;b (pDAMBO) :&m.429g(43.23inmol)0tfn^ 
U^yhM-MTktJ (PMDA) ^15mlO^#DMA cJcJ:Df •r^^ijn;^fco ^ft 
34.1inlODMA c^f^fflbTl»/^l^^#IRL/to l^44Btr^ti. :r°U7^K^?§ 
mtD7';:3-bti. 4.31dl/g (NMP. 25.0°Cs 0.2g/dl) (Dnm^M. (IV) 

^»i|8 ^IWim^HifCfcV^T. 5.4.15gOf#?)n/c4-°U75 F^?§m^7.2iiil 
Ol^jtDMA c ^MrST—mr^L/co 7^Xn;g:?tiPLs ^LTi^ML/cm. 
^*^fflV^T;^MJ±ftMU ffifU ?^iPL/c:J^°';7^Fli{r. 7.2inlO (DM 
Ac). 2.49inlCiM7j<M. J^t50.66mlcD ^ - li°r3 U >OtFt^f^^ 1 ^f^Xz.'bfc 



(47) 10-508059 

mmms tmm-^^mm^^\^^x. mBnrcu^^^o.odo^yf- (o.zezram) <d 
o^^r^f:^o/'co :>5^i/^T7^;i/i.^g^;t-y^>'i^-e300°cc)rSjgtc27^^r^^Sb^ 

y;^^^*. 57.8Ksi(0.399GPa)(D?l^?^?. l.BlMsi (ll.lGPa) 
WmmMt>\ 78.8ral(Dl,3-v''^f-;V-2- ^^^Wi^/y (DM I) . 37.5inl 

ON-^^;l/^fnUi>Vy (NMP) . ]Sia^50mloh;l/xy (T) TSo:rcJii::& 

Mr^T\ 9.907g(43.98inmol)tD5-7^y-2-(p-7^y 7i-;^)^yy>^t 
yWl/ (pD AMBO) :SLm.593g(43.98raraol)Ot^n^U^y hM-^TKtl (P 

MDA) ^IbrnKDNUPlcX^-tt^^^tLrMBc-bU^tio DUimVoRXSN 

. 4-°U75 Fft(Dl^f»j^Ji3.53dl/gTfeo/£ (NMP. 25.0°C. 0.2g/dl) o 

:^-°U7 5 K^t^7.5afi%r^t^^0.02^yf- (0.508min) (Dy ^ Jl^I^tLXlM^ 
hfco M7j<M700inK tfUv'>300mU mSV )\y:^y\Qmm\(DU-a'^^^'^^y -()\^ 

i^mtimmLrco mL^c7^;i/i.^^^y-;i'fi='t?i5^Y^?jt?tL/io 

7^;l/A^7U-A^cgI^L. ^Lr^mMMfmi^Xn. 225°CT5053^r^inia 
:^^V^-e2053^r^:^^bT300°C^cin^b. ^LT300°CtC60^Y^f^o/io ^A^^-^' 
7-Y;VA^g?a{Cj^SPL. ^bT^^#HM'4'l?400°CT2^r^iin^L/Co 
n/c7^;VA^*. 47.6Ksi(0.328GPa)(D?l?i?t^s 1.23Msi (8.49GPa) 

^^028 

^^ti^^|III^-43l>T. 61.5!nlcDN,N-i>^><^;V7-t h7^ F (DMA 
c) S.tf20ffll(DF;l/xy(7)OT7^'-F^^fflL. 4.974g(22.08fflmol)05-7^ 



(48) 10-508059 

y-2-{^-r^yy :L-)\y)^y'M^^V-)\y (p dam bo) Rxs^-mg (22. 

OSmraol) 04,4- :t4^>'>^V^;V^-fitt7M^ (ODPA) ^10.0inlC»ii«DM A 

. l#Snfc.1^°U7^ m:&N-^f-;l/tfnUi>V:/ (NMP) ^fflV^T^fRL/c^ 

d^. 2.67dl/g©[^gPlfiJt^WLTl^/i (0.203g/dK 25.0°C) o 

:^gbT16.7mltDDMA c. 4.37inl0^7j<@1^^. . 16Inl^D /3 - U :/^ri 

DMA c Pt^^c^gtt/'dfe.nfc.tNUr^ K^^D12.5%r^r«^0.015^yf- (0.381 

immu^. ^^i^-e^rUfCitsPL. ^Lxm.mm-mm.^x'iQxxzij^mwmh ( 

N2/^->^'-9-l'^;V) s 75^^r^^^LT400°C^cMb. 400°C^C 2 ^rBlf*-^. ^ 

7^;l/AO?|^?t^^i44.11Ksi (0.304GPa) TSD. .04Ms 
i (7.18GPa) X-^^. ^\.X^(OimM^XJm2.^%X^-:>rCo 

^W!j29~46 



10-508059 
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^5 (om.^ 







No, 






E I ong 


29 


13.5 
(0.093) 


0.56 
(3.86) 


3.4 


30 


34.9 
(0.241) 


1 .02 
(7-03) 


11.2 


31 


18.1 

(0.125) 


0,59 
(4,07) 


a. 8 


32 


1T.0 

(0.117) 


0.55 

(3.8) 


4.6 


33 


23.4 
(0.161) 


0.68 
(4.7) 


1 1 .5 


3^1 


13.4 
(0.092) 


0.42 
(2.9) 


6.7 


35 


48.9 
(0.337) 


1.18 

(8.14) 


21 .2 


36 


20.7 

(0.143) 


0.70 
(4.83) 


14,0 


37 


15.1 
(0.104) 


0.48 
(3.31) 


4.7 


38 


18.2 
(0.126) 


0.50 ■ 
(3.45) 


6.0 


39 


26-6 
(0.183) 


1.46 
(10.1) 


2.9 


^o 


26.0 

(0. 179) 


1.51 
( 10.4 ) 


2.7 




41.9 
(0.289) 


1.44 
(9.9) 


6.8 


42 


44.6 
(0.308) 


1.59 
(11.0) 


8.5 


43 


57.8 
(0.399) 


1.42 

(9-79) 


15.8 


44 


38.5 
(0-266) 


1.22 
(8.41) 


6.7 
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Na 


T. S. 


T.M. 


Elong 


45 


22.4 
(0.155) 


0. 61 

(4.21) 


7.2 


46 


16.4 
(0.113) 


0.51 
(3.52) 


7.7 
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5y7x::i;V) ^yy':^^^-^-^-;^ 0DPA(i;4, 4' -:t^>'v^^7^;V^z:fiS7j< 
pDAMB0^i5-7 5y-2- ( p -7 ^ / 7 xr:;l.) V'^^^+tV-;!/. PM 
DAJi tf P y U b ^z:te7j<tl, GFDA^i; 2 , 2 - 1: X - ( 3 , 4 - 7 
x::i;l/) ^4^-9-7;I/:tn:/n7^y^-M7j<t/. DSDAf^3, 3' . 4, 4' ->^^7 
xr:;^X;l/4-^yx^^;!7;l/4^>^— M7M^s DAB0(i2, 6- (4, 4' -S^T^ 
yv^^7x-;V) [1, 2-d:5, 4-d'] ex:t+tfy~;k BPDAfi 

3. 3' , 4, 4' -^y :r.-jVf-h^i:J)V:r-ymr,m7m. TACDAMBO)^ « 2 , 
2' -p-7x-U>'liX (5-7^7^yy:t^^ty-;l/) . 6FA(DAMB0)2 ^i: 
2, 2-tfX (4-7x::i;V) ^^^y Jl^twfu/iy- 2 , 2' -tfX (5- 

7^y-^yy^;^-^-9-y-;w -es^o 

3- M^Sri^tifi«bfcfF^-e^$nTfe!9. dmac^^n, N-s>^yf-;!/7-fef 

7 ^ H\ mm7mM. B-Pfi ^-tf3^Jy^^LT 

NMPfj; N - y ti° n V i>V > Tfe^o 

4- ii^^y;bi^. #^c»rM (°c) xco^Limm (^^) o-9-'i'y;i/0'^;^: 

isi(.G?a')miLX(D^m'^n^ a.s.) . Msi(GPa)#f4-ecD?i^ 
#iw (T.M.) . ^j^mx(Dm.mj^Jwmong.)tLzmmLrco 
mmm47 

7 X -;l/)^y y^4^-9-y-;^:Rr52 . 285g(5 . HSmmol) 02 , 2- If X (3 , 4-S>^:^;l/4< 
4^ 7 X ^^-9- 7 ;l/:t n 7°n 7 ^ > il7i<tl^ 1 5 . 7ml ON-f-;l/ tf n V i^y 
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y (NMP) ]^t5ioinicDb;i/x>©M:7^"-K^<:ijnx.fco I# 

?>n;^c.t°Ur^ K?iti:2.20dl/g (0.202g/dU 25.0°C) C»l^gi5|t^g^WbTV^fc 
MP. 1 .17inlO^7j<i^^St50.30inl(7) ^ -^^n U V^Dr^m^ 5^^r^JCt)/coTti 
ff p. nfc^r^^O . 5minO 7 Y ;V A ^ L T XlS±Jc?^5i L fco 7 ^ ;!/ A^lOO 

\y-h\zm%\.f^o Ctl^^mM^rt^^An. 225°CT205j'rBlML 

t#5)n/c7^;l/A«. IS.SKsi (0.126GPa) (D^I^^S^s 482.9Msi 
(3 . 33GPa) (Ty ? I mSmil . 2 % CDS^if.'i^f^ L /Co 

^WJl ^|5l^^7u?4tCfc'V>T. 1.533g(6.807ramol)05-7^/-2-(p-7^/ 

7x-;P)^>'y^:t^-9-y-;l/ (pDAMBO) S.m.024g(6.807ininol)cO2,2-e 
X (3 , 4-S^^;^3 7 X ^/P) 7 n 7°n 7 ^ ~ te7i<tl^25ml ©N-^ 

^;VtfniJS>V> (NMP) ]^t;iOmltDb;l/X>C)OT7-Y~Ftcljp;^/io 68B^^ 
rESm. t#^n/t^t°'j7^ F^^i:3.27dl/g (0.198g/dK 25.0°C) (Ol^gPl^jg^W 
LTt/^/co 7K?S^cJ;D7-^xn;Sr?tSPL. miPb/cP AfcB.lml 

O N M P . 1 . 55inl OMTKMSlt^O . 4inl C» ^ - n U ^^tD^lK^ 5 ^^P^JC^fc o 

b-A^cH^b/co -CXlff^m^MPni^X^. 225°CT^20^Y^tot-aL 

. 20^N1l^gLT300°C^ctin|^L. 300°CtCl .OBfUf^^. ^ LT^rJi^^Ci^Spb/i 

f#^n/i7Y;I/A^i. 20.3Ksi(0.140GPa)cD?l^^i$. 575.6Msi(3.97GPa)(D?| 

:Rm^3o.9%©5m#.#r/^^Lfco 
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[JftB0] 1 9 9 6^1 2H 2 0 
1. 25°C-eN-^f-;l/lfnUi>Vypf='-e0.2g/dlTM^Lfc^^{C, 2.0dl/gL:^± 




1 2 3 4 5 6 7 8 

Ar^ Ar ^ Ar ^ Ar ^ Ar ^ Ar ^ Ar ^ Ar ^ Ar s 



Ar\ Ar" . Rmr' m^fi^r^^^mmmxi>t^viyym-v^-DX^^<. 

Xkr RXSkr It. 
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t(Dm^Lrcmm(DK}Z^±mm^^tst°vr^ mo 

4 . 25°CTN-^^;i/i;py >>Vyft'-eo.2g/di-eiiiJ^b/c^^fe: 6di/gj;^±© 
P^gPI^^^^-r^if^Jl 1 IBi^O^KU 7^ F^o 

. 3.3' ,4,4'-lf7x^;l/f-F^;?7;I/4<>'^-te7m 3,3' ,4,4'-v^^7x^;VX;V 
^rte7j<|^A^?.^§^d: DMtfn^. m^m l IB«tD4-°U 7^ F^o 

6. i>T5 7^yvV4^-9-y-;l/:^\ 2,6-(4,4'-v'~7^y v'~7x-;V)^yyT 
l,2-d:5.4-d']E^X^4^1tV-;k 5-7^/-2-(p-7^y 7xn;l/)-^yy;^-4^-9- 
y-;K 5-7^7-2-(in-75y7x:i;V)-^>y^^4^-^ty-;k 4,4' -i>^7x::i;l/ 
x-T-;I/-2,2'-li^7> (5-7^7^>y'^^^ty-;l/) . 2,2'-p-7xr:l/>'lfX 

(5-7 ^y^yy;^- 4^-9- . :&t?2,2-ifx (4-7x^;l/) ^4^^7;V:tn 
7^0/^^-2,2' -If X (5-75 7-<yy:t4^^j-y-;l/) f^^Jf tl^. 

M5f<iIlfa«©^t°U7^ F^o 

7. ^;^T^fe500,000-tr:/^.1?7XOF^gPrtrt)P,&g^^t-S. #«f*p|^0:}^ 
U75F^©^l^o 

^■^i. ^^i/^Tl#P,n/crgm^;S:-40°C~l50°C(7)rUStcfSoc:i:tz:J:;g,. 11^:^1 
IBi^0.t°U 7^ Fm^Mig-r§^?So 
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11. ^y^^t^^V-jv^^^L^jih^iyr 5 yjbM ,4-7 x-i^y ^ yxit 

4,4'- ;d-4^S^i/7:=.U >^b< fi3,4'- yTS^Ii^lIlOlHiccD 

13. mmw±mf)\ myk-^u^ym. 2,3-iy:^^;i~^u-fymm7ms i-m 

^ V^yVt^^V-jlic^iit-^'^^^ t^^tsumo 

15. lf^iglldi^OJf°U7^ Fi^^^«{*mii^^7)rtr«}6^^4^°U^^ F-<> 

17. F{l:^)tf^^250°C~600°C:^^OJJ^°U-t'^ ]^^yVt^-^y-Jl(D^^'7 

18. «^^7°n F yimm^^ts^mmit^-^^zsv^^^-y n u e>v y^ 

U 7 ^ F^^160°C-240°C^D^ ^ ^itUmmmLZ^- U 7 ^ F^(D^>^ < ^ 
-m^^^V4^¥^yV:^^^V'-Mcmt-^'^^Xn ; 250°C-325°C 
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1 2 3 4 5 6 7 8 9 10 11 

Ar^ Ar ^ Ar ^ Ar ^ Ar . Ar ^ Ar ^ Ar . Ar . Ar ^ Ar . RXSkr 
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22. ^^K{b;6^ mm^mm^-t^io^xmmt^mMximn(DM^m(D^ 

23. mmmti\ m.7kmtmmm'\i^mib^^mmmt(DU-^m-v^^. tmm 

25. a) (02,Z-\i7.-i3,4-iyi}J\y:f<^-yy3L~Jly)^^V'yjl^uy°u;^ym 

nmymt. (ii)5-r^y-2-(in-7^y7x-;i/)-<yy:t4^+fywk 5-7^ 

7-2-(p-7:^y7x:::;l/)-^yy^4-4^-9-y-;V. 2,2-e^X (4-7xrL;l/) -^4^^t 

7;i/;t-n7°n/^y-2,2'-ex (5-7^y-^yy^^-9-y-;i/) ^ xiMA' -yy 

x:::;Px-x;V-2.2'-lfX (5-7 ^ ; 

b) (i)3,3' ,4,4'-i>'7x-;l/X;^*yT■^^;^;l/4^>m-^7i<tI^^ (ii)5- 
7 ^ 7-2-(ra-7 ^ y 7 x:=-;l/)--^y 7^;r^1f y-;l/s 

Xli2,z-}ix (4-7 xr:;^) ^4^-9-7;l/;^-nyn/^y-2,2' -If X (5-75 7^^^ 

c) 4,4'-;e-4^v'i>^7^;^^-M7i<f^^2,2-trx (4-7x::i;V) ^4^-^t7;l/:t 

D7°n;^y-2,2'-ii^x (5-r^/^yy^:t^-^V~-)V) ; 
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26. tl°n^ ij y hm^M7mt5-r ^ y-2-(p-7 ^ / y :r.-Jl)^y9:t^-^ 

;i/XJi;2,2'-p-7x-Uy- e^x (5-7 5y-^yy:^-4^^v-;^^(DS^L/cff^ 

27. 2 , 2- e X (3 , 4-i>~;^ ;^.-}^'+ 7 x -^4^-9-7 n 7°D ^ n > ^H&etK 
tl ^5-7 ^ /-2-(m-7 ^ 7 7 x::i;P)-<y y;e-:^-tj-y-;l/Xfi:5-7 5 7-2-(p-7 
^ 7 7 X y ^^t ^^+1- (DM-^ b /cffm^© 4"° U ^ F-^ > V:t^^ 
V-JlyCOy^Jl^I^o 

28. 3,3' ,4,4'-lf7x-;l/-r h5;^;l/#y^-|i7j<tl^5-7^/-2-(p-7^7 
7xr:;l/)-^yy:^4^-9-yWl/X«2,6-(4.4'->^^757i>^7x:^;V)^>y[l,2- 
d:5,4-d']e^X^4^1^yWPtDV^t^n:^^^cDS-a-t/cm^^04-°U^^ K^yy;^ 
4^^y-;l/07-Y;VA-efeoTs ^>^< ^fe,1i53GPatD?|^#[4^^W-r§7^ 

29. 4 , 4' ^> i^y^JVmr.M7m ^ 2 , 6-(4 , 4' -lyT ^ 7 i^y x -;^) ^ > V 
[1 ,2-d:5,4-d' ] ti^X^4^1fy-;l/^©S'&b/cffmiC>>t°U ^ F-<yy;t4^^ty 
— ;^®7-y;1/Ao 
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